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The scientific report

Title of Proposal: New sulfide compounds MexMn;.xS (Me=3d metal) with the colossal

magnetoresistance effect

Participants of the project: Petrakovskiy German Antonovich, Romanova Oksana Borisovna

Ryabinkina Ludmila Ivanovna, Volkov Nikita Valentinovich, Kiselev Nikolai lvanovich,

Sokolov Vladimir Vasil’evich, Velikanov Dmitrii Anatol’evich, Stepanov Gennadii Nikolaevich,

Balaev Dmitrii Alexandrovich.

Task 6: Measurements of the electrical properties of the CoxMn;.xS (0<X<0.2)

polycrystalline samples.

The task 6 is posed for the sixth quarter is executed completely.

According to X-ray analysis data, CoxMn;.xS samples with 0<X<0.4 have fcc lattice of

NaCl-type, similar to a-MnS. With the increasing of cation substitution degree (X) the lattice

parameter decreases linearly from ~ 5,222 A (X = 0) to ~ 5,204 A (X= 0.4), which evidences of

solid solutions formation.

Fig.1 The temperature dependences of resistivity for
CoxMn; xS samples with X: 0.05 (1); 0.1 (2);
0.15 (3); 0.2 (4); 0.3 (5); 0.4 (6)

The  resistivity —measurements  for
CoxMny.xS samples with the composition
X=0.05 (1); 0.1 (2); 0.15 (3); 0.2 (4); 0.3 (5);
0.4 (6) are presented in fig.1. The behavior of
temperature dependence of resistivity for
small cobalt concentrations 0.05<X<0.2 is
similar to Igp(1/T) dependence for
nonstoichiometric a — MnxS sulphides at the
concentration change X [1].

For solid solutions with X<0.3 the

semiconductor type of conductivity with the

resistivity change from 10 Ohm cm (X=0) to
10° Ohm cm (X=0.3) at T = 80K. At T>500 K
the intrinsic conductivity range is realized,

analogously to a — MnS [2]. In the range of

impurity conductivity (80 — 500 K) the activation energy changes from 0.01 eV to 0.30 eV with

the further increase up to 0.42 eV at temperatures above 500 K.



Increase of Co concentration in sulphides from X~0.2 to X~0.4 leads to resistivity decrease

of about 12 order of magnitude at 80 K (fig.1), which is typical for disordered systems with

metal-insulator transition of Anderson type [3].

Fig.2 The temperature dependences of
magnitoresistivity for Cog2sMng75S in magnetic
field 15 kOe

The measurements of differential
thermoelectric power temperature
dependence showed that the samples with
X<0.3 posses of conductivity of hole type,
while compounds with X=0.4 have
electronic impurity conductivity, which
should be caused by Co cations in MnS
lattice.

The preliminary researches of the
magnetoelectric properties of the samples
Co025Mnp7sS were carried out in the
magnetic fields 5,10,15 kOe and the

interval temperature of 80-350 K. It is revealed the negative colossal magnetoresistanse which

grows with increase of the magnetic field and reaches the value of -8% at the magnetic field

15 kOe.

These compounds are considered as promising candidates for study of colossal

magnetoresistance effect.
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